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100

102 CUT PART FROM STOCK MATERIAL '/
104 PLACE PART ON CONVEYER

106 PUSH PART OFF CONVEYER
108 DROP PART ONTO RECEIVING TABLE

110 APPLY FIRST PROCESS TO PART
112 MOVE PART WITH POWERED INDUSTRIAL VEHICLE
114 APPLY SECOND PROCESS TO PART

116 MOVE PART WITH POWERED INDUSTRIAL VEHICLE

Fig. 1
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/ 600

602 PLACE PALLET ONTO PALLET TABLE
004 EXTEND SUPPORT MEMBERS THROUGH PALLET
508 [ ANDING PART ON DAMPING ARTICLES ON SUPPORT
MEMBERS
610 CUSHIONING PART WITH DAMPING ARTICLES
606
1 ABSORBING SHOCK LOAD FROM PART WITH SUPPORT
MEMBERS
POSITIONING PART IN CHANNEL DEFINED BY
614 RECEIVING SURFACES OF SUPPORT MEMBERS
518 TOUCHING PALLET TO PART
620 LIFTING PART OFF OF SUPPORT MEMBERS 616
622 WITHDRAW PALLET FROM SUPPORT MEMBERS

Fig. 6
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/ 700

702 PLACE PALLET ONTO PALLET TABLE

704 EXTEND SUPPORT MEMBERS THROUGH PALLET

708 LANDING PART ON DAMPING ARTICLES ON SUPPORT
MEMBERS

710 CUSHIONING PART WITH DAMPING ARTICLES

706

- ABSORBING SHOCK LOAD FROM PART WITH SUPPORT
MEMBERS

i POSITIONING PART IN CHANNEL DEFINED BY

RECEIVING SURFACES OF SUPPORT MEMBERS
_ LOWERING SUPPORT MEMBERS WITH
ACTUATORS
718 TOUCHING PALLET TO PART
290 REMOVING PALLET WITH PART FROM PALLET TABLE

Fig. 7
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BILLET SUPPORT FINGERS FOR
PALLETIZATION

BACKGROUND

The present invention relates generally to automated
material handling, and more particularly to a method and
assembly for automated material handling of heavy objects.

In automated material handling, parts can cause sharp
load spikes as the parts are moved, rolled, or dropped into
positions along an assembly or manufacturing line. In order
to be able to absorb sharp load spikes from parts when the
parts are dropped onto pallets, engineers must use pallets
that are overly robust, very heavy, and that require a large
number of fabrication steps.

SUMMARY

In one aspect, a support assembly 1includes a pallet table
having an upper surface. A plurality of support members are
configured to pass through a pallet positioned on the upper
surface of the pallet table. Each support member includes a
receiving suriace that defines a portion of a channel extend-
ing across the support members.

In another aspect, a method of supporting a part includes
placing a pallet onto a pallet table with a plurality of support
members such that the plurality of support members extends
through the pallet. The plurality of support members receive
the part such that a shock load of the part 1s absorbed with
the of plurality support members.

In yet another aspect, a pallet table includes an upper
surface. A plurality of support members are configured to
pass through a pallet positioned on the upper surface of the
pallet table. Each support member includes a receiving
surface. The plurality of support members extend vertically
from and orthogonally to the upper surface of the table. A
portion of a channel 1s defined by the receiving surfaces of
the plurality of support members. The channel extends
across the support members.

The present summary 1s provided only by way of
example, and not limitation. Other aspects of the present
disclosure will be appreciated in view of the entirety of the

present disclosure, including the entire text, claims and
accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flowchart of a method of moving a part.

FIG. 2A 1s a perspective view of an embodiment of a
support assembly with support members and a pallet shown
in a first position.

FIG. 2B 1s a perspective view of the support assembly
with support members and the pallet shown 1 a second
position.

FIG. 3 1s a perspective view of another embodiment of a
support assembly with support members shown as panels.

FIG. 4 1s a perspective view of yet another embodiment
of a support assembly with support members shown as rods.

FIG. 5A 15 a side view of another embodiment of a support
assembly with support members shown in a first position.

FIG. 5B 1s a side view of the support assembly with
support members shown 1n a second position.

FIG. 6 1s a flowchart of a method of using a pallet table
with support members.

FI1G. 7 1s a flowchart of another embodiment of a method
of using a pallet table with support members.
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While the above-identified figures set forth embodiments
of the present invention, other embodiments are also con-
templated, as noted in the discussion. In all cases, this
disclosure presents the invention by way of representation
and not limitation. It should be understood that numerous
other modifications and embodiments can be devised by
those skilled 1n the art, which fall within the scope and spint
of the principles of the invention. The figures may not be
drawn to scale, and applications and embodiments of the
present invention may include features, steps and/or com-
ponents not specifically shown in the drawings.

DETAILED DESCRIPTION

FIG. 1 1s a flowchart of method 100 of moving a part.
Method 100 includes steps 102-118. Step 102 includes
cutting the part from a source of stock material. The part can
be cut from extruded metal powder that has been processed
into a cylinder, for 1nstance. In one embodiment, the metal
powder extrusion can be 8 inches to 11 inches (20.32
centimeters to 27.94 centimeters) in diameter, and can
include nickel or other types of metallic material. The part
can be cut into a length of 4 to 40 inches (10.16 to 101.6
centimeters).

Step 104 includes placing the part onto a conveyor. The
conveyor can include a belt, track, gravity, spiral, vibrating,
flexible, pneumatic, lineshatt roller, chain, screw, or another
type of conveyor. Step 106 includes pushing the part off of
the conveyor. The part can be pushed ofl of the conveyor
with a static guide member or with an actuating member.

Step 108 includes dropping the part onto a receiving table.
The part can be dropped from a height of approximately 6
inches (15.24 centimeters) above the receiving table. Step
110 includes applying a first process to the part. The first
process can include any number of manufacturing and/or
processing steps such as casting, molding, forming, stamp-
ing, machining, cutting, separating, joining, heating, hard-
ening, softeming, polishing, deburring, cleanming, cataloging,
storing, or other types of manufacturing or processing steps.
Step 112 includes moving the part with a powered 1industrial
vehicle. Step 114 includes applying a second process to the
part. Step 116 includes moving the part with the powered
industrial vehicle. Step 118 includes loading the part onto a
transport.

FIG. 2A 1s a perspective view ol support assembly 200
with support members 202 and pallet 204 shown 1n a first
position. FIG. 2B 1s a perspective view of support assembly
200 with support members 202 and pallet 204 shown 1n a
second position. The second position of pallet 204 includes
a position that 1s elevated from pallet table 206 after pallet
204 has been withdrawn from support members 202. In the
non-limiting embodiment shown in FIG. 2A, support mem-
bers 202 can include five mndividual support members 202.
In other non-limiting embodiments, support members 202
can include any number of individual support members 202.
The present disclosure 1s not limited to 1including the fore-
going exemplary types or configurations of support mem-
bers 202.

Support members 202 are attached to pallet table 206
along upper surface 208 of pallet table 206. Frame 210 holds
pallet table 206 1n an elevated position and provides stable
connection points to the ground or floor for support assem-
bly 200. Pallet table 206 and frame 210 are welded together,
but can be also attached through other chemical or mechani-
cal means. Pallet table 206 and frame 210 can be made of a
metallic material such as stainless steel or carbon steel.
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Pallet table 206 and frame 210 can also include shock
absorbing features (not shown in FIG. 2A or 2B) such as
solid state, fluid friction, pneumatic, dry friction, hysteresis,
internal resistance, 1nertial resistance, hydro-pneumatic sus-
pension, electrorheological flmid, or magnetic field variation
shock absorbers or other types of resilient articles such as
springs configured to absorb or damp shock loads experi-
enced by pallet table 206, frame 210, and/or support mem-
bers 202. The present disclosure 1s not limited to including,
the foregoing exemplary types or configurations of pallet
table 206 and/or frame 210.

Support members 202 extend vertically from and orthogo-
nal to upper surface 208 of pallet table 206. In some
non-limiting embodiments, support members 202 can be
formed from the same material as pallet table 206 and can
be metallic and can include a material such as stainless steel
or carbon steel. Support members 202 can be welded to
upper surface 208 of pallet table 206. However, 1n alterna-
tive embodiments, support members 202 can be attached to
upper surface 208 through other attachment means, such as
mechanical or chemical attachment. Support members 202
can each include receiving surfaces 212 located on a respec-
tive top edge of each support member 202. Receiving
surfaces 212 can define a portion of channel 213 extending
across support members 202. In other words, channel 213 1s
at least partially defined by receiving surfaces 212 formed
on each of the plurality of support members 202. In some
non-limiting embodiments, receiving surfaces 212 can
define channel 213 such that a shape of channel 213 1ncludes
a curved, hexagonal, square, or other geometric shape
including at least one local minimum along a surface of the
channel such as a V-shape with an angle of approximately 90
degrees as shown 1 FIGS. 2A and 2B. The present disclo-
sure 15 not limited to including the foregoing exemplary
types or configurations of recerving surfaces 212.

Support members 202 can each also include one or more
damping articles 214 at each receiving surface 212 along the
top edge of each support member 202. A material used for
damping articles 214 can include polyoxymethylene, poly-
amide, polyethylene, wood, or other matenials useful for
absorbing an impact. Damping articles 214 cushion part 232
(shown 1n phantom) dropped onto support members 202.
Damping articles 214 can be attached to support members
202 by mechanical, chemical, or adhesive attachment.
Examples of attachment for damping articles 214 to support
members can include welding, gluing, pressure sensitive
adhesive, fasteners, nut and bolt arrangement, and other
types ol common attachments means. The present disclosure
1s not limited to including the foregoing exemplary types or
configurations of damping articles 214.

In some non-limiting embodiments, support assembly 200
can 1clude one or more individual support members 202,
for example, in some non-limiting embodiments, support
assembly 200 includes between two and six individual
support members. Support members 202 can be positioned
on upper surface 208, and as such can be aligned along upper
surface 208. Further, 1n various embodiments, support mem-
bers 202 can be uniformly or non-uniformly spaced on upper
surface 208. For example, first exterior support member 216
can be positioned a distance of 3 to 39 inches (7.62 to 99.06
centimeters) from second exterior support member 218
along upper surface 208, with optional additional support
members 202 located between first and second exterior
support members 216 and 218.

Pallet 204 1s removably placed onto pallet table 206.
Pallet 204 includes slots 220, first opening 222, and second
opening 224. Slots 220 include a spacing configuration that
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corresponds to the locations of support members 202. Sup-
port members 202 insert through slots 220 and extend
through major surface 228 of pallet 204. First opening 222
and second opening 224 are configured to receive lifting
arms of a powered industrial vehicle such as fork elements
of a forklift. First opening 222 and second opening 224 are
aligned with one or more spaces between support members
202. The alignment of first and second openings 222 & 224
with the one or more spaces between support members 202
allows the powered industrial vehicle lifting arms to 1nsert
through first and second openings 222 & 224 and into the
one or more spaces between support members 202.

During a manufacturing process, support assembly 200
can be used to receive part 232 (shown in phantom).
Typically, part 232 1s dropped onto pallet 204 with pallet 204
absorbing the shock load of part 232. Because support
members 202 extend through pallet 204, when part 232 1s
dropped onto support assembly 200, the shock load from
part 232 being dropped 1s absorbed by support members 202
and not by pallet 204. The shock load absorbed by support
members 202 1s attenuated throughout pallet table 206, 1nto
frame 210, and into a surface that frame 210 is resting on
such as the ground or a tfloor. Support members 202 absorb
and attenuate the shock of sharp load spikes experienced as
part 232 1s dropped onto support assembly 200 and allow for
less material to be used to produce corresponding pallet 204
to transport part 232. Instead of building an overly-resilient
pallet that can be very heavy (from 500 to 200 Ibs. (226.8 to
90.7 kilograms)) and require a large number of fabrication
steps, support members 202 can be made strong enough to
absorb the shock load from part 232 while reducing the
weight of pallet 204. For example, 1n some non-limiting
embodiments, the weight of pallet 204 may be reduced down
to less than 25 lbs. (11.3 kilograms) to provide human
handling capability.

As can be seen 1n FIG. 2B, each of support members 202
extends upwards from upper surface 208 of pallet table 206
in a direction parallel to first plane P, that 1s orthogonal to
second plane P, such that upper surface 208 of pallet table
206 upon which support members 202 extend from 1is
parallel to second plane P,. Having support members 202
being orthogonal to upper surface 208 of pallet table 206
helps to prevent support members 202 from buckling or
tipping sideways when part 232 comes into contact with
support members 202. The orthogonal orientation between
support members 202 and upper surface 208 of pallet table
206 also allows for vertical placement and withdrawal of
pallet 204 from pallet table 206. In FIGS. 2A & 2B, support
members 202 and upper surface 208 are shown as having a
planar shape, however 1n other embodiments support mem-
bers 202 and upper surface 208 can include non-planar
shapes and configurations.

Once pallet 204 has been withdrawn from support mem-
bers 202, pallet 204 with or without part 232 positioned on
pallet 204 can be moved onto the next step 1n a manufac-
turing process.

Distance D defines a distance between first exterior sup-
port member 216 and second exterior support member 218.
In some non-limiting embodiments, distance D 1s a distance
of 3 to 39 inches (7.62 to 99.06 centimeters). In a non-
limiting embodiment, with distance D including a distance
39 inches (99.06 centimeters), support members 202 can
support part 232 with a length of up to approximately 40
inches (101.6 centimeters) or greater. In another non-limait-
ing embodiment, a distance between any one of support
members 202 to any other one of support members 202 can
include a mimmum distance of 3 inches (7.62 centimeters),
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such that support members 202 could support part 232 with
a length of approximately 4 inches (10.16 centimeters).
Distance D can be set to a distance that will allow all or some
of support members 202 to catch part 232 as part 232 is
dropped onto support assembly 200. In one non-limiting
embodiment, support members 202 can be positioned such
that at least two support members 202 will support part 232.
Spacing between consecutive support members 202 can
include distances suitable for equal displacement of the
shock load from part 232 based upon a mass, width, cir-
cumierence, size, and/or length of part 232. The present
disclosure 1s not limited to including the foregoing exem-
plary types or configurations of distance D or any distance
between any of support members 202.

FIG. 3 1s a perspective view of support assembly 300 with
support members 302 1n accordance with another embodi-
ment of the present disclosure. In one non-limiting embodi-
ment, support members 302 can be positioned such that
support members 302 include panels 334 which are split into
first row 336 and second row 338. First row 336 and second
row 338 of panels 334 can be separated by gap 340. Gap 340
can be set to a distance that will allow all or some of support
members 302 to catch a part as the part 1s dropped onto
support assembly 300. In one non-limiting embodiment,
support members 302 can be positioned such that at least
two support members 302 will support a part. The distance
of gap 340 can include distances suitable for equal displace-
ment of the shock load from the part based upon a mass,
width, circumference, size, and/or length of the part. Addi-
tionally, the shapes, sizes, and quantity of panels 334 can be
selected to account for parts with varying shapes such as
those including swept surfaces, curves, castings, etc. The
present disclosure 1s not limited to including the foregoing
exemplary types or configurations of support members 302,
panels 334, or gap 340.

Support members 302 can each include recerving surfaces
312 located on a respective top edge of each support member
302. Receiving surfaces 312 can define a portion of channel
313 extending across support members 302. In other words,
channel 313 i1s at least partially defined by receiving surfaces
312 formed on each of the plurality of support members 302.
In some non-limiting embodiments, receiving surfaces 312
can define channel 313 such that a shape of channel 313
includes a curved, hexagonal, square, or other geometric
shape such as a curved shaped as shown in FIG. 3. The
present disclosure 1s not limited to including the foregoing
exemplary types or configurations of receiving surfaces 312.

FI1G. 4 1s a perspective view of support assembly 400 with
support members 402 1n accordance with another embodi-
ment of the present disclosure. In one non-limiting embodi-
ment, support members 402 can be positioned such that
support members 402 include rods 434. A configuration of
rods 434 can be set to allow all or some of rods 434 to catch
a part as the part 1s dropped onto support assembly 400. In
one non-limiting embodiment, rods 434 can be positioned
such that at least four rods 434 will support a part. The
configuration of rods 434 can include configurations suitable
tor equal displacement of the shock load from the part based
upon a mass, width, circumierence, size, and/or length of the
part. Additionally, the shapes, sizes, and quantity of rods 434
can be selected to account for parts with varying shapes such
as those including swept surfaces, curves, castings, etc. The
present disclosure 1s not limited to including the foregoing,
exemplary types or configurations of support members 402
or rods 434.

Support members 402 can each include recerving surfaces
412 located on a respective top edge of each support member
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402. Recerving surfaces 412 can define a portion of channel
413 extending across support members 402. In other words,
channel 413 1s at least partially defined by recerving surfaces
412 formed on each of the plurality of support members 402.
In some non-limiting embodiments, recerving surfaces 412
can define channel 413 such that a shape of channel 413
includes a curved, hexagonal, square, or other geometric
shape such as a v-shape as shown in FIG. 4. The present
disclosure 1s not limited to including the foregoing exem-
plary types or configurations of receiving surfaces 412.

FIGS. 5A-5B show side views of an alternative configu-
ration in accordance with an embodiment of the present
disclosure. FIG. 5A 1s a side view of support assembly 500
with support members 502 shown 1n a first position. FIG. 5B
1s a side view of support assembly 500 with support mem-
bers 502 shown 1n a second position. Support members 502
are attached to support element 542. In some non-limiting
embodiments, support element 542 can include actuators
544 which are configured to raise and lower support mem-
bers 502 relative to pallet table 506. Actuators 544 can
include actuating arms 346 which can be directly connected
or attached to support members 502 by mechanical or other
means. In some non-limiting embodiments, actuators 544
can specifically include linear actuators (as shown in FIG.
5A) but can also include other any other general type of
actuator such as pneumatic, electrical, hydraulic, or
mechanical actuator which produce any linear, rotary, or
oscillatory motions. The present disclosure 1s not limited to
including the foregoing exemplary types or configurations of
actuators 344.

During a manufacturing process, support assembly 500
can be used to recerve part 532 with support members 502
in the first position (as shown i FIG. 5A). When part 532
1s dropped onto support assembly 500, the shock load from
part 532 being dropped 1s absorbed by support members 502
and not by pallet 504. Support members 502 absorb and
attenuate the shock of sharp load spikes experienced as part
532 1s dropped onto support assembly 500. The shock load
absorbed by support members 502 1s attenuated throughout
support element 542 and into a surface that support element
542 1s connected to such as the ground or a floor. In some
non-limiting embodiments, support element 542 can also
include shock absorbing features such as solid state, fluid
friction, pneumatic, dry friction, hysteresis, internal resis-
tance, 1nertial resistance, hydro-pneumatic suspension, elec-
trorheological fluid, or magnetic field variation shock
absorbers or other types of resilient articles such as springs
configured to absorb or damp shock loads experienced by
support members 502. As such, support element 542 can be
a representation of any of these shock absorbers or types of
resilient articles. The present disclosure 1s not limited to
including the foregoing exemplary types or configurations of
support element 542.

For example, as shown i FIG. SA, support members 502
can occupy a first position with actuating arms 546 extended
from actuators 544. In the first position, support members
502 extend through pallet table 506 and through pallet 504
such that support members 502 extend above pallet 504. As
part 532 1s dropped onto support assembly 500, part 532

comes 1nto contact with and settles onto support members
502 that are extended through pallet table 506 and through

pallet 504.

As can be seen 1 FIG. 3B, support members 502 can be
lowered imto a second position with actuating arms 546
retracted 1nto actuators 544. The second position of support
members 502 includes drawing support members 502 out of
and from pallet 504 causing part 532 to be lowered onto
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pallet 504. In some non-limiting embodiments, moving
support members 502 to the second position includes draw-
ing support members 502 to a position below upper surface
508 of pallet table 506 and may eliminate a need to remove
pallet 504 from pallet table 506 with a powered industrial
vehicle. For example, such configuration can allow the use
of support assembly 500 in combination with a continuous
conveyor configuration. That 1s, 1n some non-limiting
embodiments, upper surface 508 may be part of a conveyor
or other moveable surface that can transier or move pallet
504 supporting part 532.

FIG. 6 1s a tlowchart of method 600 for using a support
assembly with support members. Step 602 includes placing
a pallet onto a pallet table. Step 604 includes extending the
support members through the pallet.

Receiving the part with the support members (collec-
tively, step 606) includes steps 608-614. Step 608 includes
landing a part on optional damping articles positioned on the
support members. Landing the part on the damping articles
includes dropping the part onto the support members and
contacting the support members with the part. Step 610
includes cushioning the dropped part with the damping
articles. Step 612 includes absorbing a shock load with the
support members from the part being dropped onto the
support members. The damping articles can also absorb part
of the shock load. The shock load absorbed by the support
members can also be transferred to a pallet table and a frame
of the support assembly. Step 614 includes positioning a
portion of the part in a channel at least partially defined by
receiving surfaces formed on each of the plurality of support
members. The part 1s then rested on the support members.

Raising the pallet (collectively, step 616) includes steps
618-622. A lifting mechanism, such as fork elements of a
powered industrial vehicle, 1s then engaged with the pallet
through openings 1n the pallet. The lifting mechanism can be
inserted 1 between support members. Step 618 includes
touching the pallet to the part. Step 620 includes lifting the
part oil of the plurality of support members with the pallet.
Step 622 includes withdrawing the pallet from the support
members.

FIG. 7 1s a flowchart of method 700 for using a support
assembly with support members 1n accordance with another
embodiment of the present disclosure. Step 702 includes
placing a pallet onto a pallet table. Step 704 includes
extending the support members through the pallet.

Receiving the part with the support members (collec-
tively, step 706) includes steps 708-714. Step 708 includes
landing a part on damping articles positioned on the support
members. Landing the part on the damping articles includes
dropping the part onto the support members and contacting
the support members with the part. Step 710 1includes
cushioning the dropped part with the damping articles. Step
712 includes absorbing a shock load from the part being
dropped onto the support members with the support mem-
bers. The damping articles can also absorb part of the shock
load. The shock load absorbed by the support members can
also be transterred to a support element configured to raise
and lower the support members relative to the pallet table.
Step 714 1includes positioning a portion of the part in a
channel at least partially defined by receiving surfaces
tformed on each of the plurality of support members. The part
1s then rested on the support members.

Step 716 includes lowering the support members relative
to pallet table with actuators connected to support members
such that the support members are withdrawn from the
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pallet. Step 718 includes touching the part to the pallet. Step
720 1includes removing the pallet with the part from the
pallet table.

DISCUSSION OF POSSIBLE EMBODIMENTS

The following are non-exclusive descriptions of possible
embodiments of the present invention.

A support assembly can include a pallet table having an
upper surface. A plurality of support members can be
configured to pass through a pallet positioned on the upper
surface of the pallet table. Each support member can include
a receiving surface that defines a portion of a channel
extending across the support members.

The support assembly of the preceding paragraph can
optionally 1include, additionally and/or alternatively, any one
or more ol the following features, configurations and/or
additional components:

a Turther embodiment of the foregoing support assembly,
wherein each of the plurality of support members can extend
upwards from the upper surface of the table 1n a direction
parallel to a first plane that can be orthogonal to a second
plane, wherein the upper surtace of the table upon which the
support members extend from can be parallel to the second
plane;

a further embodiment of any of the foregoing support
assemblies, wherein the plurality of support members can
consist of 2 to 6 support members;

a fTurther embodiment of any of the foregoing support
assemblies, wherein the support assembly can further com-
prise a plurality of slots 1n the pallet, the plurality of slots can
have a spacing configuration that corresponds to locations of
the support members;

a fTurther embodiment of any of the foregoing support
assemblies, wherein the pallet can further include a first
opening and a second opening 1n the pallet which can be
shaped to receive fork elements of a powered industrial
vehicle, wherein the first opening and the second opening
can be aligned with one or more spaces between the support
members:

a further embodiment of any of the foregoing support
assemblies, wherein each of the plurality of support mem-
bers can further comprise a damping article along a top edge
of each of the plurality of support members;

a fTurther embodiment of any of the foregoing support
assemblies, wherein the channel can include a shape selected
from the group consisting of v-shaped, curved, hexagonal,
and/or square;

a fTurther embodiment of any of the foregoing support
assemblies, wherein the support members can be attached to
a support element that can be configured to raise and lower
the support members relative to the pallet table; and/or

a further embodiment of any of the foregoing support
assemblies, wherein the support element can include an
actuator selected from the group consisting of pneumatic,
clectrical, hydraulic, and/or mechanical.

A method of supporting a part can include placing a pallet
onto a pallet table with a plurality of support members such
that the plurality of support members can extend through the
pallet. The part with the plurality of support members can be
received such that a shock load of the part can be absorbed
with the of plurality support members.

The method of the preceding paragraph can optionally
include, additionally and/or alternatively, any one or more of
the following {features, configurations and/or additional
components:
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a further embodiment of the foregoing method, wherein
the method can turther comprise landing the part on damp-
ing articles that can be positioned on the plurality of support
members, cushioning the dropped part with the damping
articles, and/or positioning a portion of the part in a channel
that can at least be partially defined by receiving surfaces
formed on each of the plurality of support members;

a fTurther embodiment of any of the foregoing methods,
wherein the method can further comprise raising the pallet,
touching the pallet to the part, lifting the part off of the
plurality of support members with the pallet; and withdraw-
ing the pallet from the plurality of support members; and/or

a further embodiment of any of the foregoing methods,
wherein the method can further comprise, lowering the
support members relative to pallet table with actuators
connected to support members such that the support mem-
bers can be withdrawn from the pallet, touching the part to
the pallet, and removing the pallet with the part from the
pallet table.

A pallet table can include an upper surface. A plurality of
support members can be configured to pass through a pallet
positioned on the upper surface of the pallet table. Each
support member can include a recerving surface. The plu-
rality of support members can extend vertically from and
orthogonally to the upper surface of the table. A portion of
a channel can be defined by the receiving surfaces of the
plurality of support members. The channel can extend across
the support members.

The pallet table of the preceding paragraph can optionally
include, additionally and/or alternatively, any one or more of
the following {features, configurations and/or additional
components:

a fTurther embodiment of the foregoing pallet table,
wherein the pallet can further comprise a plurality of slots in
the pallet, the plurality of slots can have a spacing configu-
ration that can correspond to locations of the support mem-
bers, and a first opening and a second opening 1n the pallet
which can be shaped to receive fork elements of a powered
industrial vehicle, wherein the first opening and the second
opening can be aligned with a space between the support
members:

a further embodiment of any of the foregoing pallet tables,
wherein the pallet table can further comprise a first exterior
support member and a second exterior support member that
can be positioned a distance of 3 to 39 inches (7.62 to 99.06
centimeters) from the first exterior support member;

a further embodiment of any of the foregoing pallet tables,
wherein the support members can be attached to a support
clement configured to raise and lower the support members
relative to the pallet table;

a further embodiment of any of the foregoing pallet tables,
wherein the support element can further comprise an actua-
tor selected from the group consisting of pneumatic, elec-
trical, hydraulic, and/or mechanical;

a further embodiment of any of the foregoing pallet tables,
wherein the channel can include a shape selected from the
group consisting of v-shaped, curved, hexagonal, and/or
square; and/or

a further embodiment of any of the foregoing pallet tables,
wherein the support element can include an actuator con-
figured to produce a motion of the support members,
wherein the motion can be selected from the group consist-
ing of linear, rotary, and oscillatory.

While the invention has been described with reference to
an exemplary embodiment(s), it will be understood by those
skilled 1n the art that various changes may be made and
equivalents may be substituted for elements thereotf without
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departing from the scope of the invention. In addition, many
modifications may be made to adapt a particular situation or
material to the teachings of the mvention without departing
from the essential scope thereof. Therefore, it 1s intended
that the invention not be limited to the particular embodi-
ment(s) disclosed, but that the mmvention will include all

embodiments falling within the scope of the appended
claims.

Any relative terms or terms of degree used herein, such as

“substantially”, “essentially”, “generally”, “approximately™

and the like, should be interpreted 1n accordance with and
subject to any applicable definitions or limits expressly
stated herein. In all instances, any relative terms or terms of
degree used herein should be interpreted to broadly encom-
pass any relevant disclosed embodiments as well as such
ranges or variations as would be understood by a person of
ordinary skill in the art 1n view of the entirety of the present
disclosure, such as to encompass ordinary manufacturing
tolerance variations, incidental alignment variations, tran-
sient alignment or shape variations induced by thermal,
torsional, tensile, compressive, or vibrational operational
conditions, and the like. Moreover, any relative terms or
terms of degree used herein should be 1nterpreted to encom-
pass a range that expressly includes the designated quality,
characteristic, parameter or value, without variation, as 11 no
qualitying relative term or term of degree were utilized 1n
the given disclosure or recitation.

The mvention claimed 1s:

1. A support assembly comprising:

a pallet;

a pallet table having an upper surface; and

a plurality of support members connected to and extend-

ing upwards from the upper surface of the pallet table,
wherein the plurality of support members are config-
ured to pass through the pallet when the pallet 1s
positioned on the upper surface of the pallet table such
that the plurality of support members extend above the
pallet, wherein the plurality of support members are
attached to a support element configured to raise and
lower the support members relative to the pallet table,
wherein the support element includes an actuator
selected from the group consisting of a pneumatic
actuator, an electrical actuator, a hydraulic actuator, and
a mechanical actuator, wherein each support member
includes a recerving surface that defines a portion of a
channel extending across the support members,
wherein the plurality of support members are config-
ured to absorb and attenuate a shock of a sharp load
spike of a part being dropped onto the plurality of
support members, and wherein the plurality of support
members are positioned to receive the part above the
pallet such that the part does not come 1nto contact with
the pallet.

2. The support assembly of claim 1, wherein each of the
plurality of support members extends upwards from the
upper surface of the table in a direction parallel to a first
plane that 1s orthogonal to a second plane, wherein the upper
surface of the table upon which the support members extend
from 1s parallel to the second plane.

3. The support assembly of claim 1, wherein the plurality
ol support members consists of 2 to 6 support members.

4. The support assembly of claim 1, further comprising:

a plurality of slots 1n the pallet, the plurality of slots with

a spacing configuration that corresponds to locations of
the support members.
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5. The support assembly of claim 1, wherein the pallet

turther comprises:

a first opening and a second opening 1n the pallet which
are shaped to receive fork elements of a powered
industrial vehicle, wherein the first opening and the
second opening are aligned with at least one space

between the support members.
6. The support assembly of claim 1, wherein each of the
plurality of support members comprises:
a damping article along a top edge of each of the plurality
ol support members.
7. The support assembly of claim 1, wherein the channel
includes a shape selected from the group consisting of
v-shaped, curved, hexagonal, and square.

8. The support assembly of claim 1, wherein the support
clement comprises a solid state, fluid friction, pneumatic,
dry friction, hysteresis, internal resistance, inertial resis-
tance, hydro-pneumatic suspension, electrorheological fluid,
or magnetic field vanation shock absorber.

9. A method of supporting a part, the method comprising:

placing a pallet onto an upper surface of a pallet table with

a plurality of support members, wherein the plurality of
support members 1s connected to and extends upwards
from the upper surface of the pallet table, wherein the
plurality of support members are configured to pass
through the pallet such that the plurality of support
members extend above the pallet, wherein the plurality
of support members are attached to a support element
configured to raise and lower the support members
relative to the pallet table, wherein the support element
includes an actuator selected from the group consisting
of a pneumatic actuator, an electrical actuator, a
hydraulic actuator, and a mechanical actuator, wherein
cach support member includes a receiving surface that
defines a portion of a channel extending across the
support members, wherein the plurality of support
members are configured to absorb and attenuate a
shock of a sharp load spike of a part being dropped onto
the plurality of support members, and wherein the
plurality of support members are positioned to recerve
the part above the pallet such that the part does not
come 1nto contact with the pallet;

dropping the part onto the support elements; and

receiving the part with the plurality of support members

such that a shock load of the part 1s absorbed with the
of plurality support members and such that the part
does not come nto contact with the pallet.

10. The method of claim 9, turther comprising;:

landing the part on damping articles positioned on the

plurality of support members;
cushioning the dropped part with the damping articles;
attenuating the shock load of the part throughout the pallet
table and into a frame supporting the pallet table, and

positioning a portion of the part in a channel at least
partially defined by receiving surfaces formed on each
of the plurality of support members.

11. The method of claim 9, further comprising:

raising the pallet;

touching the pallet to the part;

lifting the part off of the plurality of support members

with the pallet; and
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withdrawing the pallet from the plurality of support
members.

12. The method of claim 9, further comprising:

lowering the support members relative to pallet table with
actuators connected to the support members such that
the support members are withdrawn from the pallet;

touching the part to the pallet; and

removing the pallet with the part from the pallet table.

13. A pallet table for receiving a pallet, the pallet table
comprising:

an upper surface;

a plurality of support members connected to and extend-
ing upwards from the upper surtace of the pallet table,
wherein the plurality of support members are config-
ured to pass through the pallet positioned on the upper
surface of the pallet table such that the plurality of
support elements extend above the pallet, wherein each
support member includes a recerving surface, wherein
the plurality of support members are configured to
absorb and attenuate a shock of a sharp load spike of a
part being dropped onto the plurality of support mem-
bers, and wherein the plurality of support members are
positioned to receive the part above the pallet such that
the part does not come 1nto contact with the pallet;

a first exterior support member;

a second exterior support member positioned a distance of
3 to 39 1inches (7.62 to 99.06 centimeters) from the first
exterior support member; and

a portion of a channel defined by the receiving surfaces of
the plurality of support members, wherein the channel
extends across the support members.

14. The pallet table of claim 13, the pallet further com-

prising:

a plurality of slots 1n the pallet, the plurality of slots with
a spacing configuration that corresponds to locations of
the support members; and

a first opening and a second opening 1n the pallet which
are shaped to receive fork elements of a powered
industrial vehicle, wherein the first opeming and the
second opening are aligned with a space between the
support members.

15. The pallet table of claim 13, wherein the support
members are attached to a support element configured to
raise and lower the support members relative to the pallet
table.

16. The pallet table of claim 15, wherein the support
clement includes an actuator selected from the group con-
sisting of a pneumatic actuator, an electrical actuator, a
hydraulic actuator, and a mechanical actuator.

17. The pallet table of claim 15, wherein the support
clement includes an actuator configured to produce a motion
of the support members, wherein the motion 1s selected from
the group consisting of linear, rotary, and oscillatory.

18. The pallet table of claim 15, wherein the support
clement comprises a solid state, fluid friction, pneumatic,
dry friction, hysteresis, internal resistance, inertial resis-
tance, hydro-pneumatic suspension, electrorheological fluid,
or magnetic field variation shock absorber.

19. The pallet table of claim 13, wherein the channel
includes a shape selected from the group consisting of
v-shaped, curved, hexagonal, and square.
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